Evaluation of Polar and Non-Polar Fractions of Essential Oil from Cymbopogon Citratus (DC.) Stapf by Vyshali, P. & Thara Saraswathi, K.J.
E-ISSN: 2278-3229                                                                                                                         
IJGHC, September -2013-November 2013; Vol.2, No.4, 923-929. 
 
International Journal of Green and 
Herbal Chemistry 
An International Peer Review E-3 Journal of Sciences 
Available online at www.ijghc.com 
Green  Chemistry 
 
Research Article                                                                             CODEN (USA): IJGHAY                                                                                                                    
923 IJGHC, September -2013-November 2013; Vol.2, No.4, 923-929. 
 
 
 
 
Evaluation of Polar and Non-Polar Fractions of 
Essential Oil from Cymbopogon citratus (DC.) Stapf  
Vyshali P.
* 
and  K.J. Thara Saraswathi
 
Department of Microbiology and Biotechnology, Bangalore University, 
Jnanabharathi Campus, Bangalore-560056, India. 
Received: 1 September 2013; Revised:  23 September 2013; Accepted: 27 September 2013 
Abstract: The essential oil of Cymbopogon citratus collected from Bangalore was 
fractionated into non-polar and polar fractions using silica column chromatography. The 
essential oil and the fractions were analyzed by GC and GC-MS. The main constituents 
of the essential oil were citral [neral (30.4%) + geranial (41.8%)], β- myrcene (8.8%) and 
geraniol (2.2%) along with traces of sesquiterpenes, aliphatic compounds and 
phenylpropanoids. GC analysis of the non-polar chromatographic fraction along with the 
β-myrcene standard showed that the non-polar fraction is rich in β-myrcene (≥93.87%) 
and the polar fraction contained the oxygenated terpenes viz., citral (neral+geranial), 
geraniol, linalool, isocitral as major constituents. 
Keywords: Cymbopogon citratus, column chromatography, GC-MS, citral, β- myrcene 
INTRODUCTION 
Cymbopogon citratus (DC.) Stapf (Andropogon citratus DC.) popularly known as West Indian 
lemongrass belonging to the family Poaceae is a native of South India, Ceylon1,2 and Malaysia3. It is 
largely cultivated in several countries particularly West Indies, China, Indonesia, Brazil, Congo, 
Republic of Malagasy, Sri Lanka, Zambia and other countries
4,5
. The lemon grass is used in fragrance 
and flavouring and for wide variety of ailments in folk medicine for treating nervous, gastrointestinal 
disturbances, fevers, hypertension, coughs, elephantiasis, flu, gingivitis, headache, leprosy, malaria, 
ophthalmic, pneumonia and vascular disorders
6-8
. The herb grows in dense clumps erupting from 
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tough bulbous base with a spread of about 1 meter wide and about 3 feet in height, a cultigen which 
rarely flowers. The leaves are bright green with sharp edges appearing similar to grasses. It flourishes 
well in fertile sandy soil with tropical climate receiving heavy rain.  
The plant is grown principally for its qualities in perfumery and in medicine, qualities that derive from 
the fragrant oil that the grass yields, commercially known as ‘West Indian Lemongrass oil’. 
According to the Indian Materia Medica, lemon grass oil is useful as carminative in flatulent and 
spasmodic affections of the bowels, colic, gastric irritability and is of great value in cholera with 
obstinate vomiting. Several investigations have demonstrated the antimicrobial
6-8
, antioxidant
9
, 
insecticidal and insect repellant properties10,11. The essential oil of C. citratus have been demonstrated 
for anticarcinogenic activities12,13 , anti-inflammatory, vasorelaxing, diuretic and a valuable remedy in 
treating ringworm as local application
14
; lemongrass oil was claimed to have antihelmintic activity
15
 .  
The studies on essential oil composition of C. citratus reports citral, β-myrcene (characteristic and 
active ingredient of lemongrass oil), geraniol, geranyl acetate, piperitone, limonene, elemecin, 
monoterpene alcohols and sesquiterpenes as major constituents
16-25
.The West Indian lemongrass oil is 
considered inferior to East Indian lemongrass oil (C. flexuoses) because the oil has low solubility in 
70% alcohol and low citral content. The West Indian oil has tendency to polymerize due to high 
monoterpene β-myrcene (5-25%) content, which deteriorates the quality of oil4. Hence the rationale of 
the study was to increase the stability and long time storage ability (shelflife) of the West Indian 
essential oil by fractionating the β-myrcene component. 
MATERIALS AND METHODS 
Experimental Plant material: The plants were collected from Bangalore nursery and maintained at 
Department of Biotechnology, Bangalore University, Bangalore. The voucher specimen of the plant 
was authenticated and deposited at National Ayurveda Dietetics Research Institute, Bangalore 
(voucher specimen no RRCBI-Mus/06).  
Isolation of essential oil: The shade-dried leaf material from the plant (200 g) was subjected to 
hydro-distillation in Clavenger apparatus
26
  for 3 hrs.  The pale yellow essential oil with strong, fresh 
citrus odor obtained were collected and dried over anhydrous Na2SO4 and stored in refrigerator until 
analyzed.  
Fractionation of essential oil using column chromatography: The essential oil was fractionated 
into non-polar fraction using petroleum ether (AR 40-80ºC) and polar fraction using methanol (AR) 
on packed silica gel (size 60-120 mesh) column. 
Standard: β-myrcene (Sigma-Aldrich) 
Gas Chromatographic and Gas Chromatographic-Mass Spectral analysis: GC analysis of the oil 
sample, fractions and β-myrcene standard was performed on an Agilent Technologies gas 
chromatograph Model 6890N equipped with dual FID. A CPSil8CB column (30m X 0.25mm X 0.25 
µm film thickness) coated with dimethylpolysiloxane with 5% diphenyl as the stationary phase. 
Helium was used as the carrier gas at a flow rate of 1 ml per min. (constant flow). Temperature 
programming was done from 50oC (2 min.) -280oC at 10oC per min. Injector and detector temperature 
were maintained at 250oC and 280oC respectively. Samples of 1 µl dissolved in hexane were injected 
using a split ratio of 10:1. GC-MS was done using the above GC interfaced with mass selective 
detector (Agilent technologies 5973). The same stationary phase as GC was used. Helium was used as 
the carrier gas. GC conditions same as above. Mass spectra were recorded in the EI mode at 70 eV in 
the m/z range of 30-450. 
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Identification of compounds: The essential oil components were identified by comparison of linear  
retention indices of GC peaks obtained using alkanes (C8-C25) with those of compounds reported in 
literature 
27
 and by comparison of the mass spectra of the peaks with those of compounds from 
literature
27
  and those stored in NIST library. Peak area percentages were computed from GC peak 
areas without using correction factors. 
RESULTS 
The percentage essential oil distilled from leaf herbage of the plant was 0.7% (dry wt basis). GC and 
GC-MS analyses of the Clavenger distilled essential oil was found to be rich in monoterpenes (9.5%), 
oxygenated monoterpenes, sesquiterpenes, oxygenated sesquiterpenes (84%), aliphatic compounds 
and phenylpropanoids. Citral [neral (30.4%) + geranial (41.8%)], β- myrcene (8.8%) and geraniol 
(2.2%) were found as a major component of the oil. Figure 1 represents the gas chromatogram of the 
essential oil. The essential oil of C. citratus was separated into two major fractions (non-polar and 
polar) using silica column chromatography. The fractions recovered from column chromatography 
were subjected to GC and GC-MS analyses. GC analysis of non-polar chromatographic fraction along 
with β-myrcene standard showed that the non-polar fraction was rich in β-myrcene (≥93.87%) 
constituent whereas the polar chromatographic fraction contained oxygenated terpenes viz., citral 
(neral+geranial), geraniol, linalool, isocitral as major constituents. Figure 2, 3, 4 represents the gas 
chromatogram of the fractions and standard β-myrcene. 
 
 
Fig 1: Chromatogram of essential oil 
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Fig 2: Chromatogram of non-polar fraction of essential oil 
 
 
Fig 3: Chromatogram of β- myrcene (Std) 
 
Fig 4: Chromatogram of polar fraction of essential oil 
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DISCUSSION 
Column chromatography is a valid method for fractionation of monoterpenoids. Isocratic elutions of 
monoterpenoids with solvents such as pentane, petroleum ether, hexane or gradient elution with 
mixture of solvents with increasing polarity lead to successive isolation
28
. Terpenoids are lipid-soluble 
compounds and are extracted with petroleum ether. The results obtained showed that column 
chromatography using petroleum ether is efficient for separation of β-myrcene fraction from the 
essential oil which avoids deterioration of essential oil quality. The non-polar fraction (β-myrcene 
rich) can be utilized for commercial applications which serve as intermediate for production of large 
volume aroma and flavor chemicals29-32. 
ACKNOWLEDGEMENT 
The authors are beholden to the Mass spectra Centre of Indian Institute of Chemical Technology, 
Hyderabad for the GC and GC-MS analyses of the oils.    
REFERENCES 
1. L.P.A. Oyen; Cymbopogon citratus (DC.) Stapf; In Oyen LPA and Nguyen XD. (Eds). 
Plant Resources of South-East Asia. No 19: Essential- Oil Plants. Prosea Foundation: 
Bogor Indonesia, 1999, pp: 95-98. 
2. E.A. Weiss; Essential oil crops: Wallingford, UK: CAB International, 1997, pp: 59-137. 
3. R. Tiwari; The trade in commercially important Cymbopogon oils. In Akhila A. (Ed). 
Essential Oil-Bearing Grasses, The Genus of Cymbopogon. Medicinal and aromatic plants 
– Industrial Profiles. CRC Press, 2010, pp: 151-165. 
4. A. Akhila; Chemistry and biogenesis of essential oil from the genus Cymbopogon. In: 
Essential oil bearing grasses. The genus Cymbopogon. Medicinal and aromatic plants-
Industrial profiles. Taylor and Francis Group, CRC Press, New York, 2010, pp: 25-106. 
5. B.R. Rajeswara Rao; Biological activities and medicinal uses of the essential oil and 
extracts of lemongrass (Cymbopogon flexuosus, C. citratus, C. pendulus and C. species. 
In: Recent progress in Medicinal Plants, Vol. 36. Essential oils of medicinal importance.  
Edts. J.N. Govil and S. Bhattacharya, Studium Press LLC, Houston, USA, 2013, pp. 213-
257.  
6. G.O. Onawunmi, W.A. Yisak, and E.O. Ogunlana; Antibacterial constituents in the 
essential oil of Cymbopogon citrates (DC.) Stapf. J. Ethnopharmacol; 1984, 12(3):279-
286. 
7. E.O. Ogunlana, S. Höglund, G. Onawunmi, and O Sköld; Effects of lemongrass oil on the 
morphological characteristics and peptidoglycan synthesis of Escherichia coli cells. 
Microbios; 1987, 50(202): 43-59. 
8. M. Baratta; Antimicrobial and antioxidant properties of some commercial essential oils. 
Flavour Fragrance J.; 1998, 13:235-244. 
9. J. Cheel, C. Theoduloz, J. Rodriäguez, and S.G. Hirschmann; Free Radical Scavengers and 
Antioxidants from Lemongrass (Cymbopogon citratus Stapf); J. Agric. Food Chem.; 2005, 
53:2511–7. 
10. M.A. Sukari, M. Rahmani, A.R. Manas, and S. Takahashi; Toxicity Studies of Plant 
Extracts on Insects and fish. Perlanika; 1992, 15(1): 41-44. 
11. M.A. Ansari, and R.K. Razdan; Relative efficacy of various oils in repelling mosquitoes. 
Indian J. Malariol.; 1995, 32:104. 
Evaluation ...                                                                                              Vyshali P. And K.J. Thara. 
928 IJGHC, September -2013-November 2013; Vol.2, No.4, 923-929. 
 
 
 
 
12. G.Q. Zheng, P. Kenney, and L.K.T. Lam; Potential anticarcinogenic natural products 
isolated from lemongrass oil and galangal root oil. Journal of Agricultural and Food 
Chemistry; 1993, 41(2): 153–156. 
13. N.K. Dubey, N. Kishore, J. Varma, and S.Y. Lee; Cytotoxicity of the essential oils of 
Cymbopogon citratus and Ocimum gratissimum. Indian Journal of Pharmaceutical 
Sciences; 1997, 59(5): 263–264. 
14. I.O. Omotade; Chemical profile and antimicrobial activity of Cymbopogon citratus leaves. 
J. Nat. Prod.; 2009, 2:98 –103. 
15. M.S. Gore, H.L. Tare, S.R. Deore, J.S. Bidkar, and G.Y. Dama; Hemintholytic potential of 
Cymbopogon citratus leaves extract and its formulation as an emulsion. Int. J. Pharm. Sci. 
Res.; 2010, 1(10):174-177. 
16. C. Menut, J.M. Bessiere, D. Samate, A.K. Djibo, G. Buchbauer and B. Schopper; 
Aromatic plants of tropical West Africa, XI. Chemical composition, antioxidant, and 
antiradical properties of essential oils of three Cymbopogon species from Burkina Faso. 
Journal of Essential Oil Research; 2000, 12(2): 207–212. 
17. A.A. Kasali, A.O. Oyedeji, and A.O. Ashilokun; Volatile leaf oil constituents of 
Cymbopogon citratus (DC) Stapf. Flavour and Fragrance Journal; 2001, 6(5):377-8. 
18. L. Sidibe, J.C. Chalchat, R.P. Garry, L. Lacombe and L. Harama; Aromatic plants of Mali. 
(IV). Chemical composition of essential oils of Cymbopogon citratus (DC.) Stapf and C. 
giganteus (Hoescht) Chiov. J. Essent. Oil Res; 2001, 13: 110-112. 
19. Mohd. Ali, I Sahrawat, and O. Singh; Volatile constituents of Cymbopogon citratus (DC) 
Stapf. leaves.  J. Essent. Oil Bearing Plants; 2004, 7(1):56-59. 
20. Negrelle, R.R.B. and Gomes, E.C; Cymbopogon citratus (DC) Stapf: Chemical 
composition and biological activities. Rev. Bras.Pl. Med. Botucatu; 2007, 9:80-92. 
21. M.S. Owotabi, M.O. Oladimeji, L. Lajide, G. Singh, P. Marimuthu and V.A. Isidorov; 
Cymbopogon citratus (DC) Stapf. Volatile oil from South West Nigeria. J. Essent. Oil 
Bearing Plants; 2008, 11: 335-341. 
22. E.H.A. Andrade, M.G.B. Zoghbi and M.P. Lima; Chemical composition of essential oils 
of Cymbopogon citratus (DC) Stapf. Cultivated in North of Brazil.  J. Essent. Oil Bearing 
Plants; 2009, 12: 41-45. 
23. H. Singh, V.K Gupta, M.M. Rao, R. Sannd; and A.K.  Mangal; Evaluation of the essential 
oil composition of Cymbopogon species.  Int. J. Pharma Recent Res; 2011, 3:40-43. 
24. N.E Tajidin, S.H Ahmad, A.B Rosenani, A.B Azimzh, and M Munirah; Chemical 
composition and citral content in lemongrass (Cymbopogon citratus) essential oil at three 
maturity stages.  Afri. J. Biotechnology; 2012, 11: 2685-2693. 
25. R.R. Quintanilla, C.R. Nova, G.A. Moyano, E. Stashenko; Comparative study of the 
essential oil composition of four Cymbopogon species grown in Columbia. Boletin 
Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas; 2012, 11: 77-85. 
26.  J.F. Clavenger; Apparatus for determination of volatile oil, J. Am. Pharm. Assn; 1928, 17: 
346. 
27. R.P. Adams; Identification of essential components by gas chromatography/mass 
spectrometry, 4th Ed. Allured Publishing, Carol Stream, IL, USA, 2007. 
28. S.V. Sur; Isolation of Oxygen-Containing Monoterpenoids of Essential Oils by Preparative 
Adsorption Chromatography with Gradient Elution. Khimiya Prirodnykh Soedinenii, 1991, 
5:634-637. 
Evaluation ...                                                                                              Vyshali P. And K.J. Thara. 
929 IJGHC, September -2013-November 2013; Vol.2, No.4, 923-929. 
 
 
 
 
29. M. Grayson; Ed. Terpenoids. In: Kirk-Othmer Encyclopedia of Chemical Technology. 3
rd
 
ed. Volume 22. An Interscience Publication, John Wiley and Sons, N.Y, 1983, pp. 709-
762. 
30. I. Lorente, M.A. Ocete, A. Zarzuelo, M.M. Cabo, and J. Jimenez; Bioactivity of the 
Essential Oil of Bupleurum fruticosum. J. Nat. Prod; 1989, 52(2):267-272. 
31. I.F. Delgado, A.C. Nogueira, C.A. Souza, A.M. Costa, L.H. Figueiredo, A.P. Mattos, I. 
Chahoud, and F.J. Paumgartten; Peri- and Post-Natal Developmental Toxicity of β- 
Myrcene in the Rat. Food Chem. Toxicol.; 1993, 31(9):623-628. 
32. J.H. Kuney; Ed. Chemcyclopedia. American Chemical Society, Washington, D.C., 1994. 
 
 
*Corresponding Author: Vyshali P.; Department of Microbiology and Biotechnology, 
Bangalore University, Jnanabharathi Campus, Bangalore-560056, India. 
 
 
